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Description 

The present invention relates to a refrigerant 
fluid trap for vacuum evaporators for the deposit of 
thin metal films. 5 

Evaporators for the above use are known for 
example from JP-A 6 067 657 and JP-A 60 238 
476, which include in a vacuum chamber a source 
of evaporation of the electronic gun, boat or fila- 
ment type placed in front of the receiving sub- io 
strate. 

A suitable gettering trap is also included in said 
evaporators to capture the condensable vapors 
(water or other) and any possible contaminants 
which could otherwise compromise the vacuum 75 
state and hence deposit of the desired metal. 

A shortcoming of known traps is represented 
by their inability to operate in close contact with 
the source of evaporation because of their con- 
formation. As a result trapping efficiency is not 20 
high. 

The object of the present invention is to 
achieve a refrigerant fluid trap which for a given 
size would have higher trapping efficiency. 

In accordance with the invention said object is 25 
achieved by a trap as defined in claim 1 . 

Preferably in said interior space there is 
housed a titanium evaporation source which con- 
siderably increases gettering properties toward re- 
sidual gasses such as oxygen, nitrogen and others. 30 

A possible embodiment of the trap in accor- 
dance with the invention is illustrated as example in 
the annexed drawings wherein: 

Fig. 1 shows a top view od a trap in accordance 

with the invention, * 35 

Fig. 2 shows a cross section of said trap along 

line ll-ll of Rg.1. 
Figs. 1 and 2 show a trap usable either with a 
boat supply source, a filament supply source or an 
electron gun supply source. 40 

It has a U structure 1 through which passes a 
duct 2 designed for the passage of a refrigerant 
fluid, in particular liquid nitrogen. Reference num- 
bers 3 and 4 indicate the inlet and outlet mouths of 
the duct 2. 45 

The U structure 1 forms an interior space 5 in 
which can be housed either an evaporation source 
of metal to be deposited or an evaporation source 
of titanium designed to help the trapping of oxy- 
gen, nitrogen and other residual gases by the cold 50 
walls of the trap. 

In the example illustrated the two sources are 
indicated with reference numbers 6 and 7 and 
assumed to be associated with a boat evaporator 8. 

The trap shown in Figs. 1 and 2 can be used in 55 
a vacuum evaporator inside a suitable bell-shaped 
vacuum chamber and in front of the silicon sub- 
strate designed to receive the evaporated metal. 



Circulation of the refrigerant fluid in the duct 2 
causes the peripheral structure 1 of the trap to 
behave as a cold chamber, causing condensation 
of condensable vapors such as water. As men- 
tioned above the titanium evaporated from the 
source 7 helps trapping of residual gasses such as 
oxygen and nitrogen. 

The main advantages of the trap illustrated in 
the drawings and in general of the trap in accor- 
dance with the invention may be summarized thus: 

(a) the enveloping form with an interior space al- 
lows the trap to operate in close contact with the 
evaporation source of the metal to be deposited; 

(b) it is possible to vary the extent of the active 
surface, e.g. by providing it with fins, to increase 
condensation efficiency toward water or other con- 
densable vapors; (c) coupling to a titanium source 
makes it possible to trap residual gasses such as 
oxygen and nitrogen, thus obtaining a very high 
and particularly clean (free of contaminants) vacu- 
um and with low oxygen content; and (d) the getter 
effect appears, predominantly for oxygen, in the 
presence of evaporation sources of nickel, chro- 
mium or other elements having an affinity with 
oxygen, since the trap behaves as a cold wall. 

Claims 

1. A refrigerant fluid trap associated to an evap- 
oration source (6) for a metal to be deposited 
in a vacuum evaporator for deposition of thin 
metal films, comprising a structure (1) of U-like 
form including an inner duct (2) for a refriger- 
ant fluid, said structure defining a trapping 
space (5) in which said evaporation source (6) 
is arranged, characterized in that the axis of 
said inner duct (2) extends in a single plane 
perpendicular to the evaporation axis of the 
evaporation source (6) and said U-iike struc- 
ture (1) has a substantially flat form in said 
plane. 

2. A trap according to claim 1, wherein an auxil- 
iary titanium evaporation source (7) is further 
arranged in said trapping space (5) adjacent 
said evaporation source (6). 

3. A trap according to claim 1 , wherein an auxil- 
iary evaporation source (7) for an element hav- 
ing affinity with oxygen, such as nickel and 
chromium, is further arranged in said trapping 
space (5) adjacent said evaporation source (6). 

Patentanspruche 

1. Kuhlmittelfluid-Abscheider, der einer Verdamp- 
fungsquelle (6) fUr ein Metall zugeordnet ist, 
das in einem Vakuumverdampfer zum Auf- 
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dampfen dUnner Metallschichten aufzudamp- 
fen ist, mit einer U-fdrmigen Konstruktion (1) 
mit einem inneren Kanal (2) fur ein KUhlmittel- 
fluid, wobei die Konstruktion einen Abscheide- 
raum (5) definiert, in dem die Verdampfungs- s 
quelle (6) angeordnet ist, 
dadurch gekennzeichnet, daS sich die Achse 
des inneren Kanals (2) in einer einzigen Ebene 
rechtwinklig zu der Verdampfungsachse der 
Verdampfungsquelle (6) erstreckt und dafi die w 
U-formige Konstruktion (1) in dieser Ebene 
eine im wesentliche ebene Gestalt besitzt 

2. Abscheider nach Anspruch 1 , 

bei dem aufierdem eine Titan- Hilsverdamp- 75 
fungsquelle (7) in dem Abscheideraum (5) 
nahe der Verdampfungsquelle (6) angeordnet 
ist. 

3. Abscheider nach Anspruch 1 , 20 
bei dem auBerdem eine Hilfsverdampfungs- 
quelle (7) fUr ein Element mit AffinitMt zu Sau- 
erstoff, wie z.B. Nickel und Chrom, in dem 
Abscheideraum (5) nahe der Verdampfungs- 
quelle (6) angeordnet ist. 25 

Revendications 

1. Piege refroidi par fluide associe* a une source 

(6) d'evaporation pour un metal devant etre 30 
depose dans un eVaporateur sous vide pour le 
depot de films metalliques minces, compre- 
nant une structure (1) de forme analogue a un 
U, comportant un conduit interieur (2) pour un 
fluide refrigerant, ladite structure d£finissant un 35 
espace de piegeage (5) dans lequel ladite 
source (6) d'evaporation est disposed, caracte- 
ris§ en ce que I'axe dudit conduit interieur (2) 
s'etend dans un seul plan perpendiculaire a 
I'axe d'evaporation de la source (6) d'evapora- 40 
tion, et ladite structure (1) analogue a un U 
presente une forme sensiblement plate dans 
ledit plan. 

2. Piege selon la revendication 1 , dans lequel une 45 
source auxiliaire (7) d'evaporation de titane est 

en outre disposed dans ledit espace (5) de 
piegeage a proximite immediate de ladite 
source (6) d'evaporation. 

50 

3. Piege selon la revendication 1 , dans lequel une 
source auxiliaire (7) d'evaporation pour un ele- 
ment ayant une affinite avec I'oxygene, tel que 
du nickel et du chrome, est en outre disposed 
dans ledit espace (5) de piegeage a proximite* 55 
immediate de ladite source (6) d'evaporation. 
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